Optically imageable metastatic model of human breast cancer.
We report an optically imageable orthotopic metastatic nude mouse model of the human breast cancer MDA-MB-435 expressing green fluorescent protein (GFP). We demonstrate fluorescent imaging of primary and metastatic growth in live tissue and in intact animals. Fragments of tumor tissue expressing GFP were sutured into the pocket in the right second mammary gland. Tumor tissue was strongly fluorescent, enabling whole-body imaging of tumor growth by week 5. Neovascularization of the primary tumor was also visualized by whole-body imaging by contrast of the vessels to the fluorescent tumor. At autopsy, the MDA-MB-435-GFP was found to have metastasized to various organs, including the lung in 55% of the animals, the lymph nodes in 15% of the animals including axillary nodes, and the liver in 10% of the animals. These metastases could be visualized in fresh tissue by fluorescent imaging. Detailed fluorescence analysis visualized extensive metastasis in the thoracic cavity and the lymphatic system. Large metastatic nodules in the lung involved most of the pulmonary parenchyma in all lobes. Lymph node metastasis was found mainly in the axillary area. In the liver, fluorescent macroscopic metastatic nodules were found under the capsule. The metastatic pattern in the model thus reflected clinical metastatic breast cancer and provides a powerful model for drug discovery for this disease.